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[57] ABSTRACT

A persalt activator or salt thereof which is derived from
an imidocarboyxlic acid or sulimidocarboxylic acid of
the formula I:

1
O
N\ X
A N=— X C—1,
N/
B

in which A is a group of the formula

R} R2 R} R?
N / \ /
CH—(CH,),—CH , C==
AN / N\
RI
R
3 Of
//
RZ
O

n is the number 0, 1 or 2,

R! is hydrogen, chlorine, bromine, C;-Cjg-alkyl,
Cr—-Copo-alkenyl, aryl, or alkylaryl,

R2 is hydrogen, chlorine, bromine or a group of the
formula —SO3M, —CO;M or —OSO3M,

X 1s C1—-Cyg-alkylene or arylene,

B i1s a group of the formula C=—=0 or SO», and

L 1s a leaving group.

6 Claims, No Drawings
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IMIDOCARBOXYLIC ACID ACTIVATORS AND
SULFIMIDOCARBOXYLIC ACID ACTIVATORS,
PROCESSES FOR THEIR PREPARATION AND

THEIR USE

The present invention relates to persalt activators and
salts thereof which are derived from imidocarboxylic
acids and sulfimidocarboxylic acids.

The present invention also relates to a process for the
preparation of these persalt activators and salts thereof
and their use.

Inorganic persalts have been known for a long time as
bleaching additives in detergents. Compounds which
hiberate hydrogen peroxide in aqueous solution are
called mnorganic persalts. Customary inorganic persalts
include sodium perborate monohydrate, sodium perbo-
rate tetrahydrate, sodium percarbonate, sodium perox-
omonophosphate, urea peroxohydrate, sodium peroxide
and mixtures thereof. However, since they display their
optimum bleaching power only at temperatures above
60° C., a number of organic compounds have been de-
scribed for their activation, these reacting with hydro-
gen peroxide during the washing process to liberate a
peroxycarboxylic acid which already has a bleaching
action at 40" to 60° C. Compounds having such a mode
of action are called persalt activators or perborate acti-
vators.

A review of numerous known persalt activators, such
as N-acyl compounds (tetraacetylethylenediamine, tet-
raacetylmethylenediamine and tetraacetylglycoluril) or
activated esters (pentaacetylglucose, sodium acetoxy-
benzenesulionate and sodium benzoyloxybenzenesul-
fonate) is given, for example, in U.S. Pat. No. 4,248,928.

In addition, a number of organic peroxycarboxylic
acids have recently been described as bleaching systems
for detergents. In addition to already commercially
obtainable  peroxycarboxylic acids, such as
dodecanediperoxycarboxylic acid (EP-A-127 782) and
monoperoxyphthalic acid (EP-A-27 693), amidoperox-
ycarboxylic acids (EP-A-170 386) and imidoperoxycar-
boxylic acids (EP-A-325 288, EP-A-349 940, EP-A-366
041 and the not yet published German patent applica-
tion having the application No. P 4 036 647.2) are de-
scribed. However, when peroxycarboxylic acids are
used in commercial bleaching agents, various problems
result. Because of the thermal instability of such per-
compounds, bleaching agents containing peroxycar-
boxylic acids tend to lose their active oxygen during
storage, and a safety problem arises because of their
exothermic decomposition reaction. Although these
difficulties can be controlled to a certain degree by
addition of desensitizing agents (EP-A-376 360, EP-A-
105 689, DE-A-2 737 865) and/or an expensive grani-
lating techmique (EP-A-396 341, EP-A-256 443, EP-A-
272 402 or EP-A-200 163), it has so far not been possible
to eliminate the problems compietely. Although long-
chain peroxycarboxylic acids are distinguished by a
better stability, they have the disadvantage that they are
almost entirely water-insoluble and are therefore not
very suitable for detergent formulations.

For these reasomns, there continues to be an urgent
need for efficient, storage-stable and readily water-solu-
ble bleaching agents based on persalt activators which
liberate the bleaching-active peroxycarboxylic acid
only in the wash liquor in combination with an inor-
ganic persait.
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Surprisingly, it has now been found that the persalt
activators described below and salts thereof, which are
derived from imidocarboxylic acids and sulfimidocar-
boxylic acids, have a considerably higher storage stabil-
ity and water-solubility than the previously known
persalt activators, and moreover have an excellent
bleaching power.

The present invention relates to persalt activators and
salts thereof, which are derived from imidocarboxylic
acids and sulfimidocarboxylic acids, 1.e. from imidocar-

boxylic acids containing a sulfone group, of the general
formula I:

ﬁ (1)
O
A N—X=C—L
N/
B

in which A is a group of the formula

R! R? R! R2
AN / AN /
CH—(CH»),—CH . C= ;
AN 7 \
Rr1
» QOr
R2
O
|
C O
\ |
N—X~-—C—1,
/
B

n 1s the number O, 1 or 2,

R! is hydrogen, chlorine, bromine, Ci~Cyg-alky],
Ca-Cop-alkenyl, aryl, preferably phenyl, or alkyi-
aryl, preferably C;-Cy-alkylphenyl,

R2 is hydrogen, chlorine, bromine or a group of the
formula —SOsM, —CO>M or —OSO3M,

X 18 Ci—Cyo-alkylene or arylene, preferably pheny-
lene,

B is a group of the formula C=—0 or SO,

I. 1s a leaving group of the formula
R3Y R4
—0O . =0 ,
Y
" COOR% Y
—0 —0
0 0 ]
R4 R~
a /- 7\
—-N\ —N . =N RO,
R3—Y }RS N
O
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: Y 1s hydrogen or a group of the formula —SO3M,
-continued
o CO;M, CO;M, CONH,, —OSO3M, —N([R)3Z or
| 4 -—P(R7)4Z,
/\ /R R7 is C1—Cy-alkyl, particularly preferably methyl,
RS, —O—N=C , 5 Z. 18 chloride and
V4 N\ . M is hydrogen, an alkali metal or ammonium ion or
It the equivalent of an alkaline earth metal ion.
O w-Phthalimidoalkanoyloxybenzenecarboxylic acids
and salts thereof, w-phthalimidoalkanoyloxybenzene-
0 'ﬁ' 10 sulfonic acids and salts thereof, w-2-alkylsuc-
\ cintmidoalkanoyloxybenzenecarboxylic acids and salts
thereof, w-2-alkylsuccinimidoalkanoyloxybenzenesul-
MR 5’ % fonic acids and salts thereof, -{1,1,3-trioxo-3H-A6-
i benz[alisothiazol-2-yl}-alkanoyloxybenzenecarboxylic
O O 15 acids and salts thereof and w-[1,1,3-trioxo-3H-A%-benz-
[a]isothiazol-2-y1 ]-alkanoyloxybenzenesulfonic acids
or a sugar residue, and sal?s therfeof are particularly preferred.
R3is C-Cjo-alkylene, "_I"he invention also re.:lates to a process for the prepa-
R4 and RS are C1-Cao-alkyl, ration of tl}e pers_alt activators aind salts thereof_accorc%-
20 ing to the invention, and to their use as bleaching, oxi-
dizing and disinfecting agents.
‘The persalt activators and salts thereof of the formula

—N

R6is C1-Cjg-alkylene or C,—Cap-alkenylene,
is hydrogen, chlorine, bromine or a group of the

formula _50334’ _COZI_}/I’ —OS0sM, 1 Which are derived from imidocarboxylic acids are
7TCONH2= —N(R’)3Z or —P(R')4Z, prepared by the following steps:
R71s Ci-Cso-alkyl, _ o 25 .a- Synthesis of the imidocarboxylic acid
Z 1s fluoride, chloride, bromide or 1odide and -b- Synthesis of the persalt activators and salts thereof
M 1s hydrogen, an alkali metal or ammonium ion or The individual steps are explained in more detail
the equivalent of an alkaline earth metal 10n. below.
Preferred persalt activators and salts thereof are The 1imidocarboxylic acids of the general formula
those which are derived from imidocarboxylic acids 30
and sulfimidocarboxylic acids of the above formula I in O
which i 5
A 1s a group of the formula —HC—CH—, /7 \ |
A N—X—C—0OH
35 \N /

| C
C[ "
O

can be prepared in step -a- in a manner which is known

40 per se, as already described in the Patent Application

—CH>—(CHy),—CH>—, EP-A-349 940, by reaction of anhydrides of the formula
I
C 0 45 0
:@ \ I C
N—X—C—L / .
/ A O
B N\ /
C
or —CH;—CHR!1—, 50 y}
n 1s the number O or 1,
Rl is C1-Cyp-alkyl or C-Csyp-alkenyl, with amino acids of the formula
X 18 C4—Cg-alkylene,
B 1s a group of the formula C=—0 or SO, S5 HaN—X—COOH

L is a leavi f the f ]
> @ feaving grotip of the formua (see Houben-Weyl, Methoden der Organischen Chemie

(Methods of Organic Chemistry), X1/2, page 17).
COOR? Anhydndes which can be employed are, in particu-
lar, succinic anhydride, glutaric anhydride, maleic an-

R4
_0@ » —O » O 60 hydride, phthalic anhydride, pyromellitic anhydride
Y and alkyl- or alkenylsuccinic anhydrides, and amino
B acids which can be employed are w-aminobutyric acid,
Y w-aminovaleric acid, w-aminocaproic acid and o-
B 0_@ aminolauric acid.

. 65 'The 11midocarboxylic acids derived from -
aminobutyric acid, w-aminocaproic acid and -
aminolauric acid can also be prepared particularly inex-

R4 is C1-Cyp-alkyl, pensively from pyrrolidone, w-caprolactam or laurolac-
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tam. For this, the lactam is introduced into a suitable
reaction vessel with the anhydride and with the addi-
tion of a catalytic amount of water for 2 to 80 hours,
preferably 5 to 25 hours, at a temperature of 100° to 280°
C., preterably 120° to 220° C., under an inert gas atmo-
sphere. The increased pressure can be 1 to 50 bar, pref-
erably 2 to 10 bar.

The persalt activators and salts thereof of the formula
I which are derived from imidocarboxylic acids can be
prepared in step -b- in principle by two different synthe-
SIS Processes:

the anhydride process

the acid halide process

In the one-stage anhydride process, the persalt activa-
tors according to the invention are obtained in a one-pot
process in which the imidocarboxylic acid is reacted
simultaneously with a short-chain carboxylic acid anhy-
dride and a substituted hydroxybenzene derivative. The
hydroxybenzene derivatives employed become the

5

10

15

leaving groups L of the persalt activators as a result of 20

this reaction.

This reaction can be carried out in the absence of a
solvent or, as already described in EP-A-262 8§95, in an
organic solvent. Organic solvents which can be used
are, 1n particular, but not exclusively, high-boiling hy-
drocarbons, such as, for example, xylene, toluene, oc-
tane, decane or dodecane. Nevertheless, the solvent-
free reaction is preferred, since the short-chain carbox-
ylic acid anhydrides employed, such as acetic, propi-
onic and butyric anhydride, can also function as sol-
vents. Acetic anhydnde is preferred because of its fa-
vorable price and its good availability, and for simplic-
ity i1s mentioned in the following description of the
reaction conditions as representative of all the short-
chain carboxylic acid anhydrides which can be em-
ployed.

Substituted hydroxybenzene derivatives which are
empioyed are o- and p-hydroxybenzenesulfonic acids
and salts thereof or 0- and p-hydroxybenzenecarboxylic
acids and salts thereof, preferably p-hydroxybenzene-
sulfonic acids and salts thereof and p-hydroxyben-
zenecarboxylic acids and salts thereof.

To carry out the reaction, a mixture of the substituted
hydroxybenzene derivative, acetic anhydride and an
imidocarboxylic acid of the formula shown is reacted in
a molar ratio of 1:1-5:1-5, preferably 1:1-3:1-3. An
alkali metal salt or alkaline earth metal salt of a carbox-
ylic acid, for example sodium acetate, can be added as a
catalyst to accelerate the reaction.

It 1s also possible for the acetoxybenzene derivative
first to be prepared in a separate step and for this prod-
uct then to be transesterified with 1 to 5 mol, preferably
1 to 3 mol, of the imidocarboxylic acid mentioned.

In cases where adequate mixing of the components is
not achieved, it may be advantageous to carry out the
reaction in a heatable kneader, for example a sigma
kneader.

The reaction temperature must be high enough for
the acetic acid formed in the course of the reaction to be
able to be distilled off. This is in general the case at
temperatures of 120°-300° C., preferably at 150°-250°
C. The reaction time depends on the nature of the car-
boxylic acid and of the catalyst.

When the reaction has ended, the reaction mixture is
allowed to cool and the excess carboxylic acid and
residual amounts of acetoxybenzenesulfonate which
have not been transesterified are removed by washing
with a solvent. The product purities which can be
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achieved in this way are good, but can be increased
further by frequent washing with a suitable solvent or
recrystallization. The solutions obtained by this proce-
dure contain residual amounts of useful substances
which can be reused, and they can be reacted again in
the subsequent reaction to increase the yield. The over-
all reaction can therefore also be designed as a continu-
ous reaction by known methods. Preparation methods
of this type are described, for example, in EP-A-105
672, EP-A-105 673 and DE-A-3 824 901. Other synthe-
sis processes are described in EP-A-202 698, EP-A-210
674, EP-A-140 251, EP-A-163 224, EP-A-163 225, EP-
A-125 641, EP-A-165 480, EP-A-211 045, EP-A-120
591, EP-A-166 571, EP-A-204 116, EP-A-153 222, EP-
A-133 223, EP-A-164 786, EP-A-168 876, EP-A-201
222, EP-A-227 194, EP-A-207 445, EP-A-220 656 and
EP-A-229 890.

In the two-stage acid halide process, the imidocar-
boxylic acids are converted into the corresponding acid
halides, preferably acid chlorides, in a known manner
(Houben-Weyl, Methoden der Organischen Chemie
(Methods of Organic Chemistry), Volume ES5, p.
593-600). In a second reaction step, the imidocarboxylic
acid halides are reacted with the substituted hydroxy-
benzene derivatives to give the persalt activator accord-
ing to the invention. In this reaction, the imidocarboxy-
lic acid halides are reacted together with the substituted
hydroxybenzene derivatives in a molar ratio of
0.1-2.5:1, preferably 0.5-1.5:1, in an inert high-boiling
solvent, for example toluene or xylene, at temperatures
between 80° and 200° C., preferably at 100° to 150° C,,
until no further evolution of gas can be observed. The
reaction time is as a rule between 60 and 360 minutes,
but can be longer and depends on the reactivity of the
acid halide.

After the reaction mixture has been cooled, the sol-
vent 1s filtered off with suction and the filter cake is
washed and/or recrystallized from a suitable solvent.

Analogous reactions are described in the Patent Ap-
plications EP-A-98 129, EP-A-148 148, EP-A-164 786
and EP-A-220 826.

The persalt activators and salts thereof of the formula
I which are derived from sulfimidocarboxylic acids are
prepared by preparation methods analogous to those
already outlined, by the following steps:

-c- Synthesis of the sulfimidocarboxylic acid

-d- Synthesis of the persalt activators and salts thereof

The steps are explained in more detail below. The
sulfimidocarboxylic acids of the formula

O

|
0
N—X—C—OH
/
S
7o

O

which are called saccharincarboxylic acids, can be pre-
pared in step -c- in a manner which is known per se by
reaction of 2-sulfobenzoic anhydride
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with amino acids of the formula

HaN—~X—COOH (U.S. Pat. No. 2,462,835)

The desired sulfimidocarboxylic acids can also be
obtamed by acid- or base-catalyzed hydrolysis of sac-
charincarboxylic acid esters (Houben-Weyl, Methoden
der Organischen Chemie (Methods of Organic Chemis-
try), E5, page 223), which are obtained from the reac-
tion of saccharin sodium salt (U.S. Pat. Nos. 1,601,505
and 2,667,503) with halocarboxylic acid esters Hal—X-
—COORS, in which Hal is halogen and R8 is C1-Cs-
alkyl, in dimethylformamide (J. Org. Chem. 21 (1956)
583; and not yet published German Patent Application
of Application No. P 4 036 647.2). Saccharincarboxylic
acids which differ in their alkyl chain, such as, for exam-
ple, 3-[1,1,3-trioxo-3H-A%-benz][a]-isothiazol-2-yl]-
propanoic  acid, 4-[1,1,3-trioxo-2H-A%-benz[a]-iso-
thiazol-2-yl]-butanoic acid and 6-[1,1,3-trioxo-3H-A®-
benz[a]-isothiazol-2-yl]-hexanoic acid, are particularly
suitable for the preparation of the persalt activators
according to the invention.

Two different synthesis routes can likewise be taken
to prepare the persalt activators and salts thereof of the
formula I which are derived from sulfimidocarboxylic
acids in step -d-:

the anhydride process

the acid halide process

In the one-stage anhydride process, the persalt activa-
tors according to the invention are obtained in a one-pot
process in which the sulfimidocarboxylic acids are re-
acted by a process analogous to that described for
imidocarboxylic acids.

In the two-stage acid halide process, the sul-
fimidocarboxylic acids are converted into the corre-
sponding acid halides, preferably acid chlorides, in a
known manner. Direct conversion of saccharincarboxy-
lic acid esters into the corresponding saccharincarboxy-
lic acid halides by methods which are known from the
literature (Houben-Weyl, Methoden der Organischen
Chemie (Methods of Organic Chemistry), ES, page 604)
1s also possible here.

In a second reaction step, the sulfimidocarboxylic
acid halides are then reacted further by a process analo-
gous to that described for imidocarboxylic acids.

In persalt activators having leaving groups of the
formula

R3Y Y
HO@ | _0@ |
O

R4

T
—N

N\
R3—Y

, or —0
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Y can be a substituted ammonium ion —N(R7)3Z or a
substituted phosphonium ion —P(R7)4Z. Both in the
case of —N(R7)3Z and in the case of —P(R")4Z, R7 is
C1-Csp-alkyl and Z 1s a negatively charged counter-ion.
In the case of —N(R7)3Z, two of the radicals R7 are
preferably C1—Cgs-alkyl, particularly preferably methyl,
and one of the radicals R’ is a longer-chain alkyl group,
for example Cg-Cag-alkyl.

In the case of —P(R7)4Z, three of the radicals R7 are
preferably C1—-Cas-alkyl, particularly preferably methyl,
and one of the radicals R7is a longer-chain alkyl group,
for example Cg-Csp-alkyl. Both 1n the case of
—N@R);Z and in the case of —P(R7)4Z, R7 can be
identical or different.

Persalt activators having leaving groups of the for-
mula

SOsM CO:M

and —O

are of particular interest in respect of their preparation,
price and water-solubility. A review of the preparation
methods published 1s to be found in the patent applica-
tions EP-A-373 743 and JP-A-2 182-795.

The persalt activators according to the invention and
salts thereof are solid and virtually odorless, have a low
vapor pressure and are of excellent heat stability. They
can be used for bleaching, oxidation or disinfection
purposes in combination with an inorganic persalt. Inor-
ganic persalts such as sodium perborate monohydrate,
sodium perborate tetrahydrate and sodium percarbon-
ate are the preferred inorganic persalt in detergent and
bleaching agent formulations for the activators accord-
ing to the invention.

They are preferably employed as bleaching agents in
solid or liquid detergents and cleaning agents, since
their bleaching and disinfecting action already becomes
fully effective 1n a wide temperature range below 60° C.

The persalt activators according t0 the invention or
salts thereof are particularly suitable in granulated, ex-
truded, tableted or agglomerated form for incorpora-
tion mto pulverulent detergents. The persalt activators
according to the invention or salts thereof are prefera-
bly employed, in basic detergent formulations, in granu-
lated form. Suitable granulating auxiliaries are organic
fatty acids, alcohol ethylates, carboxylmethylceliulose
or film-forming polymers, such as polyacrylic acids.
The persalt activators can be combined with a persalt in
granules. In this case, the ratio of persalt to persalt
activator i1s 1:10 to 10:1, preferably 1:3 to 3:1.

Combination with other perborate activators, such
as, for example, tetraacetylethylenediamine or sodium
nonanonyloxybenzenesulfonate, or organic peroxycar-
boxylic acids, such as phthalimidoperoxyhexanoic acid
or dodecanediperoxydioic acid, in the detergent or
cleaning agent is possible.

The detergent formulations can contain, as further
additives: anionic, nonionic, cationic Or zwitterionic
surfactants, inorganic builders, such as zeolite or phyl-
losilicates, cobuilders, such as polycarboxylates, or or-
ganic builders, such as citric acid. Optical brighteners,
enzymes and perfumes are also possible.

Very good bleaching results are achieved in the pH
range between 8 and 9. The pH of the wash liquor can
be changed during the washing process by addition of
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proton donors (organic or inorganic acids, esters or
anhydrides) during the washing process.

The term AS content (AS stands for active substance)
in the following examples is to be understood as mean-
ing the content of active substance in the product,
which is determined by 2 -phase titration by the Epton
method (Nature 160, 756 {1947]).

The preparation of the persalt activators according to
the invention is illustrated by the following examples:

- Example 1

Sodium a-phthalimidoacetoxybenzenesulfonate
500 g of xylene are added to 98.0 g (0.5 mol) of anhy-

drous sodium phenolsulfonate and 112.0 g (0.5 mol) of

a~-phthalimidoacetyl chloride and the mixture is kept at
140° C. for 15 hours. After cooling, the reaction mixture
is taken up in acetone, the solvent is filtered off with
suction over a Buchner funnel and the crystal sludge is
washed twice more with 80 ml of acetone each time.
After recrystallization from 90% strength ethanol, the

resulting product is dried at 40° C. under a water pump
vacuum.

Yield: 168 g (88%), melting point>220° C.
AS content: 93% (Epton titration)

Example 2

Sodium y-phthalimidobutanoyloxybenzenesulfonate

148.0 g (755 mmol) of anhydrous sodium phenolsulfo-
nate and 190.0 g (755 mmol) of y-phthalimidobutanoyl
chloride are reacted in 200 g of xylene at 140° C. for 4
hours and the mixture 1s worked up as in Example 1.
The crude product 1s recrystallized from methanol and
the white crystalline product is dried at 40° C. under a
water pump vacuum.

Yield: 280 g (90%), melting point >220° C.

AS content: 92% (Epton fitration)

Example 3

Sodium e-phthalimidohexanoyloxybenzenesulfonate
118.0 g (600 mol) of anhydrous sodium benzenesul-

fonate and 170.0 g (600 mmol) of e-phthalimidohexan-
oyl chlonde are reacted in 100 g of xylene at 125° C. for

1 hour and the mixture is worked up as described in
Example 1. After recrystallization from ethanol, the
white product 1s dried at 40° C. under a water pump
vacuum.

TH-NMR (D20, 100 MHz): 6=1.15-1.83 (m, 6H), 2.5
(t, 2H), 3.6 (&, 2H), 7.0 (m, 2H), 7.5-7.8 (m, 6H).

Yield: 250 g (95%), melting point >220° C.

AS content: 97% (Epton titration)

Example 4

Sodium @-phthalimidododecanoyloxybenzenesulfon-
ate

78.5 g (400 mmol) of anhydrous sodium benzenesul-
fonate and 145.6 g (400 mmol) of w-phthalimidodode-
canoyl chloride are reacted in 200 g of xylene at
130°-140° C. for 4 hours and the mixture is worked up
as described in Example 1. The product is recrystallized
from 90% strength ethanol and then dried at 40° C.
under a water pump vacuuin.

Yield: 178 g (85%), melting point>220° C.

AS content=98% (Epton titration)

Example 5

Sodium  w-(2-dodecylsuccinimido)-acetoxybenzenesul-
fonate
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78.5 g (400 mmol) of anhydrous sodium phenolsulfo-
nate and 137.4 g (400 mmol) of w-(2-dodecylsuc-
cinimido)-acety! chloride are reacted in 200 g of xylene
at 140° C. for 25 hours and the mixture is worked up as
described in Example 1. The product is recrystallized
from 90% strength ethanol and then dried at 40° C.
under a water pump vacuum.

Yield: 145 g (72%), melting point>220° C.

AS content=285% (Epton titration)

Example 6

Sodium w-trimellitimidohexanoyloxybenzenesulfonate

39.3 g (200 mmol) of anhydrous sodium benzenesul-
fonate and 64.7 g (200 mmol) of e-trimellitimidohexan-
oyl chloride are reacted in 200 g of xylene at 140° C. for
4 hours and the mixture is worked up as described in
Example 1. The product is recrystallized from 90%
strength ethanol and i1s then dried at 40° C. under a
water pump vacuum.

Yield: 78 g (80%), melting point >220° C.

AS content=91% (Epton titration)

Example 7

Sodium e-phthalimidohexanoyloxybenzenesulfonate

261.0 g (1.0 mol) of e-phthalimidohexanoic acid, 98.0
g (0.5 mol) of anhydrous sodium phenolsulfonate, 61.0 g
(0.6 mol) of acetic anhydride and 2 g of sodium acetate
are heated together at 150° C. for 2.5 hours, the reaction
mixture already assuming a highly viscous consistency
after a short time and becoming difficult to stir. The
temperature 1S then increased slowly to 210° C. and the
acetic acid formed is distilled off with the aid of a
stream of nitrogen passed over the reaction mixture.
The mixture, which is now a thin liquid again, is then
kept at 200° C. for a further hour. To dissolve out excess
phthalimidohexanoic acid, 400 ml of acetone are added
to the still stirrable reaction mixture at about 80° C.,
while cooling thoroughly, and the mixture is then ex-
tracted twice more with 200 ml of acetone each time at
60° C. For further purification, the residue can addition-
ally be washed with ethanol, so that the acetoxyben-
zenesulfonate formed during the reaction is also dis-
solved out. As an alternative to the working up de-
scribed, the hot, thinly liquid reaction melt can also be
poured onto a metal sheet to cool, and after solidifica-
tion can be powdered.

The crude product is then purified with acetone and
ethanol.

Yield: 115 g (88%, based on the sodium phenolsulfo-
nate}

AS content: 85% (Epton titration)
Testing of perborate activators based on imidoperox-
ycarboxylic acids

Exampile &

Washing experiments in a Launder-O-Meter
‘The washing experiments were carried out in a Laun-
der-O-Meter under the following conditions:

Water hardness: 15° dH

Washing temperatures: 20, 40 and 60° C.

Washing time: 15 minutes

Detergent: Mixture of 1.5 g/]1 of WMP

test detergent (WEFK) and
0.9 g/1 of sodium perborate
monohydrate

Tea on cotton (WEFK)
Coffee on cotton (WEK)

Bleaching test fabric:
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Red wine on cotton (EMPA)

EMPA.: Eidgendssiche Materialprifanstalt, St. Gallen
WFK: Waschereiforschung Krefeld

The perborate activators added were metered 1 so
that in each case 25 mg of active oxygen was present in
the form of the corresponding peracid after perhydrol-
ysis had taken place.

The perborate activators employed were:

PAPA: Sodium phthalimidohexanoyloxybenzenesul-

fonate (according to the invention)

NOBS: Sodium nonanoyloxybenzenesulfonate

When the washing process had ended, the degree of {
whiteness of the fabric was determined by means of a
reflectance photometer. The reflectance values stated
are the average over the three bleaching test fabrics.

10

5

% Reflectance 20
20° C. 40° C. 60° C.
WMP/PB*1 50.8 50.9 52.8
WMP/PB*1/NOBS 57.0 63.0 70.3
WMP/PB*1/PAPA 58.6 64.0 71.0
25

PB*1: Sodium perborate monchydrate

Example 9

Washing experiments in a Launder-O-Meter
The experiments were carried out analogously to 30
Example 8, with the following changes:

Detergent Mixture of 1.5 g/1 of phosphate-contain-
ing IEC detergent (WFK) and 0.9 g/1 of 35
perborate tetrahydrate

Bleaching test: Tea on cotton (WFK)

fabric Red wine on cotton (EMPA)

Perborate activators:

A1l: Na phthalimidobutanoyloxybenzenesulfonate
A2: Na trimellitimidohexanoyloxybenzenesulfonate
A3: Na phthalimidoacetoyloxybenzenesulfonate
TAED: Tetraacetylethylenediamine (comparison)

40

45
% Reflectance
Tea Red wine
20° C. 40° C. 20° C. 40° C.
Al: 52.7 57.1 62.1 65.2
A2: 47.9 51.9 56.9 61.2 30
A3: 48.2 52.3 57.7 61.4
TAED 47.2 51.3 56.6 60.8
Example 10 55

Washing experiments in a LLaunder-O-Meter
Washing experiments were carried out in the Laun-
der-O-Meter under the following conditions:

60
Water hardness: 5.6° dH
Washing temperatures: 25, 40 and 55° C.
Washing time: 15 minutes
Detergent: 2 g/1 of Tide ®) (including
bleaching system)
Bleaching system: 1.5% of sodium perborate 65
monohydrate and 5% of perborate
activator (see Example 8)
Bleaching test fabric: Tea on cotton (WFEFK)

Red wine on cotton (WFK)

12

-continued

Red wine on cotton (EMPA)
(Tide (B : Detergent, Manufacturer: Procter and Gamble)

% Reflectance*)
25° C. 40° C. 55° C.
Tide ® /PB*1 53.3 54.2 55.2
Tide ® /PB*1/NOBS 55.0 56.1 57.8
Tide ® WMP/PB*1/PAPA 55.4 56.1 59.1

*) average over the three bleaching test fabrics

Example 11

Multiple washes in a Launder-O-Meter
Washing experiments were carried out in the Laun-
der-O-Meter under the following conditions:

Water hardness: 5.6° dH

Washing temperature: 40° C.

Washing time: 15 minutes

Washing cycles: 4

Detergent: 1.5 g/1 of Tide ®

Persalt: 0.9 g/1 of sodium perborate
monohydrate

Perborate activators

PAPA: Sodium phthalimidohexa-
noyloxybenzenesulfonate
(according to the invention)

NOBS: Sodium nonanoyloxyben-
zenesulfonate (comparison)

TAED: Tetraacetylethylenediamine

(comparison)

Tea on cotton (WFK)

Red wine on cotton (EMPA)
Remazol Brilliant Red GG ®

(textile dyestuff (Hoechst AG))
on cotton

Bleaching test fabric:

The perborate activators were metered in so that in
each case 3 mg/l of active oxygen was present in the
form of the corresponding peracid in the wash liquor
after perhydrolysis had taken place.

% Reflectance

¢ Tea/ Remazol

red wine Brilliant Red
Tide ® 47.9 26.8
Tide ® /PB*1/TAED 59.9 28.3
Tide ® /PB*1/NOBS 61.4 29.5
Tide ®) /PB*1/PAPA 61.4 28.4

The results show that the perborate activator PAPA
according to the invention shows a good bleaching
performance without causing color damage.

Example 12

Washing experiments with a variable pH of the wash
liquor

Washing experiments were carried out in a glass bea-
ker under the following conditions:

Water hardness: 5.6° dH
Washing temperature: 22° C.
Washing time: 15 minutes
Detergent: 1.75 g/1 of Tide ®
Bleaching system: 0.1 g/1 of perborate
activator
0.15 g/1 of sodium perborate
monohydrate
Bleaching test fabric: Red wine on cotton (EMPA)
Starting pH 10.3
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of the wash liquor:

5 minutes after the start of the washing process, the >

pH of the wash liquor was brought to the desired pH
using H)SO4.

% Reflectance 10
pH 10.3 pH 9 pH 8
Tide ®) 4G.1 49.0 49.3
Tide ® /PB*1/TAED 50.6 51.9 50.7
Tide ® /PB*1/PAPA 51.2 53.0 51.9 15
‘The results show that the bleaching optimum of the
perborate activator according to the invention lies in
the pH range between 8 and 9.
We claim: 20
1. A persalt activator or salt thereof which is derived
from an 1midocarboyxlic acid or sulimidocarboxylic
acid of the formula I:
25
I
O
AN i
A N—X—C—L
N/
B 30
in which A is a group of the formula
R! RZ  R! R2 33
N / N/
CH—(CH3y),~CH , C=
/ AN / N
R} 40
o)y
" 45
o,
|
N0
N—X—C—L 30
/
B
n is the number O, 1 or 2,
R! is hydrogen, chlorine, bromine, C;-Csg-alkyl, 55
Co-Cyo-alkenyl, aryl, or alkylaryl,
R? is hydrogen, chlorine, bromine or a group of the
formula —SO3M, —CO72M or —OSO3M,
X 1s C1-Cys-alkylene or arylene
B i1s a group of the formula C—0 or SO, 60
L 1s a leaving_group of the formula
R3Y R*
65
8 -0 ,
Y

14
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i i I
4 4
/R e /N
-N\ —N , —N RO
R3—Y }-RS N
O
O
u 4
"\ /R
—N RO, —C—N=C :
Y
O
A
-
— Q=N ., or —O-N R61
\"—RS N
i I
O

R3is C1-Cj9-alkylene,
R#% and R are C1~-Cyg-alkyl,

R6is C;—-Cys-alkylene or C;—Cyo-alkenylene,

R6! is Cy—Cyp-alkenylene,

Y 1s hydrogen, chlorine, bromine or a group of the

formula —SO3M,

—COoM,

—OS0O3M,

—CONH;, —N(R7)3Z or —PR")4Z,
Y!is hydrogen or a group of the formula —SO3M,

—CO2M, —0OSO3M, —CONH,;,
—P(R7) 47,
R7is C1~Cjsp-alkyl,

—N(R")3Z or

Z 1s fluoride, chloride, bromide or iodide and

M i1s hydrogen, an alkali metal or ar

nmonium 10n or

the equivalent of an alkaline earth

metal 10n.

2. A compound as claimed in claim 1, in which
A 18 a group of the formula —HC=CH—,

/

AN

—CH;—(CH2),—CHy—,

O
i .
C O
\ |
N—X~-C—L
/
B

or —CH)—CHRI1-,
n is the number 0 or 1,

Rl is Cy~Cjp-alkyl or C;—Cyp-alkenyl,

X 18 C4—Cg-alkylene,

B is a group of the formula C=0 or SO,

L 1s a leaving group of the formula



5,438,147

15
R4 COOR*
—QO —Q or
Y
Y
-0
R4 is hydrogen or alkyl,

Y i1s hydrogen or a group of the formula —SO3M,
—CO2M, —0OSO3M, —CONH;, —NR"3Z or
—PR")4Z,

R7is C1—Cg-alkyl,

Z 1s chloride and

M 1s hydrogen, an alkali metal or ammonium ion or
the equivalent of an alkaline earth metal ion.

3. A compound as claimed in claim 1, in which

A 1s a group of the formula phenyl or —CH;—CH-
Rl—,

Rlis Ci-Cyo-alkyl,

B is a group of the formula C=—0 or SO,

X 18 C4—Cg-alkylene,

L is a leaving group of the formula

SOsM COM

or —QO

and

M is hydrogen, an alkali metal ion or the equivalent

of an alkaline earth metal ion.

4. A compound as claimed in claim 1, in which

R1is phenyl or C1-Cs-alkylphenyl, and

X 1s phenylene.

S. A compound as claimed in claim 2, in which R7is
methyl.

6. A persalt activator or salt thereof comprising a
persalt activator or salt thereof derived from an imido-

carboxylic acid or sulfimidocarboxylic acid of the for-
mula I:

f]) 0
O
"\ i
A N—X—C—L
N
B

in which A is a group of the formula

Rl R2 R! R2
\ / \ /
CH—(CH;),—CH , C=C ,
/ \ / \

10

15

20

25

30

35

45

50

33

65
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-continued
R 1
’ Oor
R2
O
|
C O
\ {
N~—X==C=-1L
/
B

n 1s the number 0, 1 or 2,

R1 is hydrogen, chlorine, bromine, Ci-Cjg-alkyl,
Cy-Cyo-alkenyl, aryl, or alkylaryl,

RZ is hydrogen, chlorine, bromine or a group of the
formula —SOs3M, —CO-M or —0OS0:M,

X is C1—-Cj9-alkylene or arylene

B 1s a group of the formula C=0 or SO,

L 1s a leaving group of the formula

R3Y
-0 ., —0
O

R4
‘@Y
YI
0@ |
O

O
T T I
/R /—R N\
—N\ , =N . —N RS
R3—Y \"—R5 A4
O
O
[l .
/\ /R
—N RS, —C—N=C ,
Y
O
o O
fe A
—0—N  or =—0Q—N R61
R N
O 0

R3 is C1—Cjg-alkylene,

R# and R? are C1-Cyp-alkyl,

R6is Ci-Cjg-alkylene or C—Cjyg-alkenylene,

Réljs Cy-Cyp-alkenylene,

Y is hydrogen, chlorine, bromine or a group of the
formula —SO3N, —COM, —OSO3M, —CONH,,
—N(R7)3Z or —P(R7)4Z ,

Y! is hydrogen or a group of the formula —SOsN,
—CO;M, —0SO3M, —CONH;, —N(R")3Z or
—PR)Z, |

R7 is C1-Csp-alkyl,

Z. 1s fluoride, chloride, bromide or 1odide and

M is hydrogen, an alkali metal or ammonium ion or

the equivalent of an alkaline earth metal ion.
* : *x * %k
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N

N-X-C-OH
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//\\
O O
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